Hypericum perforatum is one of the oldest and most experimentally and clinically studied herbal drugs. In this work, using HPLC/MS/MS, we investigated the chemical composition of the methanolic extract of the flowering tops of Oleum Hyperici, an ancient remedy obtained following the methodology reported in Deutsche Arzneibuch 6 (DAB). The chemical composition of Oleum Hyperici was very different from that of the crude drug, in which two new phloroglucinols were identified for the first time. The main components responsible for the activity (hyperforin and its derivatives, hypericin and its derivatives) were not found in the oil extract. The sun protection factor (SPF) for Oleum Hyperici was demonstrated to be low.
Hypericum perforatum L. (Hypericaceae) is a perennial herb, popularly called St John's wort. Flowering tops and leaves of H. perforatum, in different preparations, have been used in folk medicine since ancient times for several disorders, such as burns, eczema, skin wounds and in general for their wound healing properties. Recently there has been a renewed interest in this species, for its important activity as an antidepressant, in particular for the treatment of moderate depression, because of its demonstrated activity and its favourable sideeffect profile. As a result, in the last few years, external use of the drug has been displaced by systemic use. On the other hand, still today it is easy to find on sale "Oleum Hyperici", a traditional preparation for topical application made by means of maceration of the flowering tops with olive oil. Only a few recent studies have been carried out about the activity of the oil as a cicatrizant and a protector of the skin from exposure to the sun. In 2001 a study was published about the tissue regenerating action of a mixture of oily extracts of H. perforatum and Calendula arvensis, tested on surgical wounds from childbirth after Caesarean section. After treatment for sixteen days, the wound surface was considerably reduced in respect to the control group (treated with wheat germ oil) [1] . The authors suggested that this activity might be ascribed to three different factors of the oily extract: antibacterial, anti-inflammatory and antioxidant activities. The bactericidal activity is attributable to hyperforin [2] , which is particularly prone to oxidation to furohyperforin, which is completely inactive against Gram+ and Grambacteria. The antiphlogistic activity is also due to hyperforin, which inhibits both COX-1 and LO-5 [3] [4] [5] . The scavenger activity of different extracts of H. perforatum was recently demonstrated in vitro and in vivo [6] . A characteristic component of H. perforatum is the photodynamic active plant pigment hypericin, which can cause a severe photodermatitis called "hypericism". The aim of the present study was to analyze the chemical composition of the popular phytotherapeutic preparation Oleum Hyperici, in order to compare it with that of the methanolic extract; we also evaluated Oleum Hyperici for its use as a sun protection agent and its effect on skin sensitivity to solar simulated radiation.
The following constituents were identified by HPLC/MS/MS in the methanolic extract of H. 3 Pseudohypericin spectra, but HPLC-MS analysis did not allow the compounds to be identified. In Table 2 , the amounts of the constituents (%) detected in Oleum Hyperici are recorded.
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In the oil extract we found furohyperforin and furohyperforin hydroperoxide. HPLC-MS and MS/MS analysis confirmed their presence with molecular ion peaks [M+H] + at m/z 553 and 569, respectively [8] . Table 3 and Table 4 show the SPF and the aUVA/aUVB ratio of Oleum Hyperici and olive oil, respectively. Tuscan H. perforatum was rich in hyperforin and adhyperforin (4.2% and 0.8%, respectively), as reported in the literature. A very interesting result was the presence of the phloroglucinols hyperevolutin A (2.03%) and hyperevolutin B (0.79%), identified for the first time in the methanolic extract of H. perforatum, although previously reported in H. revolutum V. from North Africa [9] . Instead, in Oleum Hyperici, the most important constituents for biological activity were not present (hyperforin and adhyperforin, their derivatives, hyperevolutin A and B, and also hypericin and pseudo-hypericin). On the other hand, the analyses demonstrated the presence of their isomers, positively identified by HPLC-MS. The flavonoids, hyperoside (0.55%) and isoquercitrin (0.49%) were the main constituents of the methanolic extract, while only the most apolar flavonoids, such as quercetin and apigenin, were found in the oil extract. These results can be compared with the analysis carried out by Maisenbacher et al. [10] , who studied Oleum Hyperici prepared by the methodology reported in DAB-6. Hypericin could not be found, but other compounds with the same fluorescence were identified. In addition, the authors observed that hyperforin was not present fifteen days after the preparation of the oil. The lack of hypericin in Oleum Hyperici excludes problems of photo-toxicity and makes it safe for external use. On the other hand, the absence of hyperforin, responsible for the bactericidal property, makes it not suitable as a cicatrizant. For protection from the sun, our study demonstrates that Oleum Hyperici has a SPF value too low to protect skin from UVB, but it has a good UVA/UVB ration, and so it could be used in association with other UVB filters, in order to protect skin in the first days of exposure to the sun.
Sun protection factor (SPF)

Experimental
Plant material and extraction: Hypericum perforatum L. was collected in the province of Siena, Italy in July, this being the period when the concentrations of the active principles are at their maximum [11] . Voucher specimens are deposited at the Herbarium of the Botanical Garden of Siena University. According to the DAB 6, the flowering tops were cleaned, manually divided and 250 g was macerated in 1000 mL of olive oil in a dark glass bottle for 30 days at a sunny outdoor temperature. Another part of the plant material was dried at 40°C in an oven. Then 1 g of dried sample was milled and extracted in a Soxhlet apparatus with 100 mL of MeOH for 6 hours. Both the samples were filtered through a 0.2 μm filter. Finally, 1 mL of oil was diluted with 10 mL THF : MeOH (1:1)..
Standards and solvents:
Pure hypericin was purchased from Analyticon, Berlin; isoquercetrin and chlorogenic acid from Extrasynthese, Genay, France; rutin from Merck, Darmstadt, Germany; quercetin from Fluka Chemicals, Sigma-Aldrich Division, Milan; pseudohypericin, quercetrin, hyperoside, I3, II8-biapigenin, and hyperforin from Indena, Milan; furohyperforin and furohyperforin hydroperoxide were kindly furnished by Dr Verotta, Organic Chemistry Institute, Milan; and acetonitrile, methanol, formic acid, and tetrahydrofuran were obtained from Millipore, Milford, USA. Table 5 . The flow rate was 1.00 mL/min and the absorbance was monitored at 270 nm. The injection volume was 10 µL. where E is the spectral irradiation, B is the spectrum of erythematous reaction and T is the sample transmittance. The spectrometer used a xenon lamp. Every sample was analyzed ten times; then the average value, SD and VC % were calculated. Also, the UVA/UVB ratio was calculated from equation 2 and according to the Boots' star category classification of table 6. Spectral transmittance values were converted to spectral absorbance values: A (λ) = -log T (λ). A TRANSPORETM (3M Company) plaster was used as a substrate for the instrumental determinations; 2 mg/cm 2 of Oleum Hyperici was lodged on the plaster surface and five independent measurements were conducted.
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